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(54) ACRYLIC RESIN FOR COATING MATERIAL AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce the subject one-pack type resin, enabling the low- 
temperature baking, excellent in adhesion, chemical resistance, etc., and useful as even an anion 
electrodeposition coating material, etc., by polymerizing a specific composition according to a 
specified method. 

SOLUTION: This acrylic resin is a copolymer of (A) an acrylic or a methacrylic ester monomer, 
(B) an D.D-unsaturated carboxylic acid, (C) a hydroxyl group-containing unsaturated monomer, 
(D) a monomer derived from (meth) acrylamide and (E) other unsaturated monomers and has 
5,000-100,000 weight- average molecular weight, 10-80mg KOH/g-R acid value, 30-1 20mg 
KOH/g-R hydroxy value and -30 to +100° C glass transition temperature. The component D is 
preferably methoxymethylacrylamide, etc., and the component E is preferably styrene. When 
copolymerization is carried out, (1/20) to (16/20) of the monomer mixture is preferably 
prepolymerized and the residual monomer mixture is dropped to the resultant prepolymerized 
mixture to perform the polymerization. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (Meta) Acrylic resin for coatings 30-120 mgKOH/g-R and whose glass transition 
temperature 10-80 mgKOH/g-R and a hydroxyl value are [ the weight average molecular 
weight ] -30-100 degrees C in the copolymer from an acrylic ester monomer (1), alpha, and 
beta-unsaturated-carboxylic-acid (2) hydroxyl-group content partial saturation monomer (3), the 
monomer (4) guided from acrylamide (meta), and other partial saturation monomers (5) for 5000- 
100000, and the acid number. 

[Claim 2] (Meta) Acrylic resin for coatings according to claim 1 whose monomer (4) guided from 
acrylamide is a monomer chosen from methoxymethyl acrylamide, methoxymethyl 
methacrylamide, butoxy methylacrylamide, and butoxy methyl methacrylamide. 
[Claim 3] Acrylic resin for coatings according to claim 1 or 2 whose other partial saturation 
monomers (5) are styrene. 

[Claim 4] An acrylic ester monomer (1), alpha, beta-unsaturated carboxylic acid (2), (Meta) A 
hydroxyl-group content partial saturation monomer (3), the monomer guided from acrylamide 
(meta) (4), Are in charge of manufacturing the acrylic resin for coatings according to solution 
polymerization in a monomer dropping test in 100% of the weight of monomer mixture with the 
sum total which consists of other partial saturation monomers (5). The manufacture approach of 
the acrylic resin for coatings characterized by dropping and carrying out the polymerization of 
the monomer mixture of the remainder after carrying out precuring of 1 / 20 - 16/20 of 
monomer mixture. 

[Claim 5] The manufacture approach of the acrylic resin for coatings according to claim 4 which 
is 1 / 4 - 8/4 of weight average molecular weight to which the weight average molecular weight 
of the acrylic resin to which precuring of 1 / 20 - 16/20 of monomer mixture was carried out 
trickled and carried out the polymerization of the monomer mixture of the remainder. [ of acrylic 
resin ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the acrylic resin and its manufacture approach 
for the coatings painted by plastics, a metal, mortar, etc. It is related with the acrylic resin for 
coatings which blends the melamine resin as coating resin of a 1 liquid self-bridge formation 
mold, a curing catalyst, etc. with a detail, and is used for it as coating resin of a 1 liquid melamine 
hardening mold, and the manufacture approach of ****. 
[0002] 

[Description of the Prior Art] From the former, the acrylic resin for coatings of a self-bridge 
formation mold and a melamine hardening mold is known, and generally the solution 
polymerization of it is carried out, and it is adjusted. Conventionally, the polymerization of the 
acrylic resin for coatings is carried out by carrying out uniform dropping of the monomer mixture 
prepared into the organic solvent taught to the polymerization tank at monomer driptank, and the 
mixture of a polymerization initiator. Under the present circumstances, polymerization 
temperature is 30-150 degrees C, and in order to raise conversion if needed, it is carrying out 
adding after mixing of the polymerization initiator. This is enough for the coating on extension of 
the conventional technique, and what are convenient and it can apply. 
[0003] 

[Problem(s) to be Solved by the Invention] Rapidly, the quality for which a coating is asked is 
severe, and is high, and it is impossible however, to cope with the present condition enough the 
way things stand. When producing a low-temperature 1 liquid hardening mold coating, and when it 
seems that the throwing power of an anion electrodeposition paint is raised, it is impossible for 
example, to correspond in the conventional manufacturing technology. 

[0004] This invention enables low-temperature baking with a 1 liquid type by manufacturing the 
acrylic resin for coatings which consists of a specific presentation with a specific polymerization 
method. Or blend melamine resin etc. and low-temperature baking is similarly enabled with a 1 
liquid type. The acrylic resin for coatings excellent in the engine performance of many, such as 
adhesion, chemical resistance, a paint film degree of hardness, and cross-linking, is offered. 
Further When it applies to an anion electrodeposition paint, the acrylic resin for coatings which 
has remarkable effectiveness in improvement in low-temperature baking nature, a paint film 
degree of hardness, throwing power, glossiness, and image clarity, and its manufacture approach 
are offered. 
[0005] 

[Means for Solving the Problem] For 10 - 80 mgKOH/g-R and a hydroxyl value, 5000-100000, 
and the acid number are [ the above mentioned technical problem / 30 - 120mgK0 H/g-R and 
glass transition temperature ] acrylic resin for coatings the weight average molecular weight of 
whose it is a copolymer from a 1. (meta) acrylic ester monomer (1), alpha, and beta- 
unsaturated-carboxylic-acid (2) hydroxyl-group content partial saturation monomer (3), the 
monomer (4) guided from acrylamide (meta), and other partial saturation monomers (5), and is - 
30-100 degrees C. And 2. (meta) acrylic ester monomer (1), alpha, beta-unsaturated carboxylic 
acid (2), A hydroxyl-group content partial saturation monomer (3), the monomer guided from 
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acrylamide (meta) (4), The manufacture approach of the acrylic resin for coatings which trickles 
and carries out the polymerization of the monomer mixture of the remainder after carrying out 
precuring of 1 / 20 - 16/20 of monomer mixture in manufacturing the acrylic resin for coatings 
for the monomer mixture which consists of other partial saturation monomers (5) according to 
solution polymerization with a monomer dropping test. It can attain "Be alike." 
[0006] 

[The gestalt of invention implementation] In this invention with an acrylic ester (meta) monomer 
(1) A methyl acrylate, an ethyl acrylate, acrylic-acid n-butyl, isobutyl acrylate. Acrylic-acid 
tertiary butyl, acrylic-acid propyl, acrylic-acid cyclohexyl, 2-ethylhexyl acrylate, acrylic-acid 
lauryl, acrylic-acid tricyclo DESHIRU, Acrylic-acid isobornyl, a methyl methacrylate, ethyl 
methacrylate, N-butyl methacrylate, methacrylic-acid isobutyl, methacrylic-acid tertiary butyl, 
Methacrylic-acid propyl, cyclohexyl methacrylate, 2-ethylhexyl methacrylate, Methacrylic-acid 
lauryl, methacrylic-acid tricyclo DESHIRU, methacrylic-acid isobornyl, etc. are mentioned, and 
these monomers may be used independently or you may use it as two or more kinds of mixture. 
[0007] There are an acrylic acid, a methacrylic acid, a maleic acid, an itaconic acid, etc. in alpha 
and beta-unsaturated carboxylic acid (2) used by this invention, and this monomer may be used 
independently or may be used as two or more kinds of mixture. 

[0008] This monomer acts as a catalyst at the time of an acrylic resin constituent self- 
constructing a bridge or melamine constructing a bridge. Moreover, by neutralizing this monomer 
with organic amine compounds, such as triethylamine, N, and N-dimethylamino ethanol, it 
becomes possible about acrylic resin aqueousHzation or to form moisture powder, and it 
becomes possible to produce an anion electrodeposition paint. 

[0009] When this monomer is used so that the acid number of an acrylic resin constituent may 
serve as 10-80 mgKOH/g-R, the hardenability of a constituent, adhesion, and storage stability 
improve more. Less than 10 mgKOH/g-R of the acid number is [ the hardenability of a coating ] 
insufficient, and when producing an anion electrodeposition paint, the dissolved water in fuel of a 
coating constituent and water-dispersion are inadequate, and it lifting-comes to be easy of 
precipitate, condensation, etc. If the acid number exceeds 80 mgKOH/g-R, the adhesion of a 
paint film will get worse and the storage stability of a coating will worsen. 
[0010] To the hydroxyl-group content partial saturation monomer (3) used by this invention, 
acrylic-acid 2-hydroxyethyl, 2-hydroxypropyl acrylate, acrylic-acid 4-hydroxy butyl, 
Polyethylene-glycol monoacrylate, polypropylene-glycol monoacrylate, Polytetramethylene glycol 
monoacrylate, polyethylene-glycol polytetramethylene glycol monoacrylate, Polypropylene-glycol 
polytetramethylene glycol monoacrylate, Methacrylic-acid 2-hydroxyethyl, 2-hydroxypropyl 
methacrylate, Methacrylic-acid 4-hydroxy butyl, polyethylene glycol monomethacrylate, 
Polypropylene glycol monomethacrylate, polytetramethylene glycol mono-methacrylate, There 
are polyethylene-glycol polytetramethylene glycol mono-methacrylate, polypropylene-glycol 
polytetramethylene glycol mono-methacrylate, etc., and this monomer may be used 
independently or may be used as two or more kinds of mixture, moreover — This monomer 
serves as a point constructing a bridge, in case an acrylic resin constituent constructs [ self-] a 
bridge or constructs [ melamine-] a bridge. 

[001 1] When this monomer is used so that the hydroxyl value of ah acrylic resin constituent may 
serve as 30 -120 mgKOH/g-R, the hardenability of a constituent, adhesion, and storage stability 
improve more. A hydroxyl value worsens [ the hardenability of a coating and the adhesion of a 
paint film ] and is not desirable in less than 30 mgKOH/g-R. If a hydroxyl value exceeds 120 
mgKOH/g-R, a paint film will become weak and adhesion will get worse. Moreover, the storage 
stability of a coating worsens. 

[0012] To the monomer (4) guided from the acrylamide used by this invention (meta), acrylamide, 
N,N-dimethylacrylamide, diacetone acrylamide, N-methylol acrylamide, N-methoxymethyl 
acrylamide, N-ethoxy methylacrylamide, N-propyloxy methylacrylamide, N-n-butoxy 
methylacrylamide, N-tertiary butoxy methylacrylamide, methacrylamide, N and N~dimethyl 
methacrylamide, die acetone methacrylamide, N-methylol methacrylamide, N-methoxymethyl 
methacrylamide, N-ethoxy methyl methacrylamide, N-propyl oxymethyl methacrylamide, There 
are N-n-butoxy methyl methacrylamide, N-tertiary butoxy methyl methacrylamide, etc., and this 
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monomer may be used independently or may be used as two or more kinds of mixture. 
[0013] (Meta) When the monomer (4) guided from acrylamide is a monomer chosen from 
methoxymethyl acrylamide, methoxymethyl methacrylamide, butoxy methylacrylamide, and butoxy 
methyl methacrylamide, the hardenability of an acrylic resin constituent improves more. 
[0014] It is desirable to use this monomer two to 20% of the weight in an acrylic resin 
constituent in this invention. At less than 2 % of the weight, hardenability worsens and solvent 
resistance, a water resisting property, etc. worsen. If 20 % of the weight is exceeded, a paint film 
will become weak arid adhesion will get worse. Moreover, the storage stability of a coating also 
worsens. 

[0015] There is a partial saturation monomer which has hydrolysis nature silyl radicals, such as a 
partial saturation monomer, gamma-methacryloyl oxypropyl trimethoxysilane, etc. which have the 
amino group and amide groups, such as amino-group content partial saturation monomers, such 
as partial saturation monomer [ of epoxy group content of carboxylic~acid vinyl monomers, such 
as vinyl acetate, styrene, glycidyl acrylate, glycidyl methacrylate 3.4-epoxycyclohexyl 
methylmethacrylate, etc. ], N, and N-dimethylaminoethyl methacrylate, and N,N- 
dimethylaminopropyl acrylamide, among the partial saturation monomers (5) of others which are 
used by this invention. This monomer may be used independently or may be used as two or more 
kinds of mixture. 

[0016] As for this monomer, it is desirable to be used in 0 - 30% of the weight of the range. 
When the amount used exceeds 30 % of the weight, the storage stability of an acrylic resin 
constituent and a coating may worsen, and paint film engine performance, such as chemical 
resistance, a water resisting property, and weatherability, may get worse. 

[0017] When this monomer is styrene, in case it is used as an anion electrodeposition paint, the 
gloss of a paint film, leveling nature, etc. improve and are desirable. 

[0018] The acrylic resin for coatings of this invention An acrylic ester (meta) monomer (1), An 
alpha and beta-unsaturated-carboxylic-acid (2) hydroxyl-group content partial saturation 
monomer (3), 100% of the weight of monomer mixture is faced manufacturing by solution 
polymerization in the sum total which consists of the monomer (4) and the other partial 
saturation monomers (5) which are guided from acrylamide. (Meta) After carrying out precuring 
of 1 / 20 - 16/20 of monomer mixture, it is prepared by carrying out the dropping polymerization 
of the monomer mixture of the remainder. If an example is given, to a polymerization tank 
Namely, aromatic series system organic solvents, such as toluene and a xylene, Acetic-ester 
solvents, such as ethyl acetate and butyl acetate, a methyl ethyl ketone, Ketones, such as 
methyl isobutyl ketone, isopropyl alcohol, Alcohols, such as n-butyl alcohol and isobutyl alcohol, 
ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, propylene glycol monomethyl 
ether, Organic solvents, such as glycol ether system solvents, such as propylene glycol mono~n- 
butyl ether and propylene glycol mono-t-butyl ether, are prepared. 1 / 20 - 16/20 of monomer 
mixture are taught to coincidence. At the polymerization temperature of 30-150 degrees C 
1/20- of monomer mixture — 16/20 andalpha, azo system polymerization initiators, such as 
alpha'-azobisisobutyronitril, — A benzoyl peroxide, tert-buty! peroxide 2-ethy!hexanoate, A 
polymerization is carried out until organic peroxide, such as t~butyl peroxybenzoate, is dropped 
in a polymerization tank and the conversion of the supplied monomer mixture reaches to 5 - 
100%, and it is produced by subsequently dropping the monomer mixture of the remainder, and 
the mixture of said polymerization initiator. In order to raise conversion if needed, after all 
monomer mixture is dropped, it is effective to add a polymerization initiator gradually. 
[0019] When the amount of the monomer mixture by which precuring is carried out is less than 
1/20, the hardenability of a coating runs short. Moreover, when it applies to an anion 
electrodeposition paint, the effectiveness expected from throwing power does not show up. the 
case where the amount of the monomer mixture by which precuring is carried out exceeds 16/20 
— the exoergic control at the time of a polymerization — carrying out — ****** — it is not 
industrial. Moreover, when the hardenability of a coating runs short and it applies to an anion 
electrodeposition paint like the case where 1/20 is exceeded, the effectiveness expected from 
throwing power does not show up. 

[0020] As for the acrylic resin for coatings, weight average molecular weight (Mw) becomes what 
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was more excellent in many engine performance, such as the hardenability of a coating, and the 
adhesion of a paint film, when 5000-100000, and glass transition temperature (Tg) were -30-100 
degrees C. The hardenability of a coating has bad Mw at less than 5000, and paint film engine 
performance, such as chemical resistance, a water resisting property, and weatherability, gets 
worse. If Mw exceeds 100000, coating viscosity becomes high, paint workability gets worse, and 
since coating solid content falls, coating efficiency will worsen. 

[0021] Since stickiness arises in a paint film and paint film engine performance, such as 
gasoline-proof nature, also gets worse, Tg is not desirable less than [ -30 degree C ]. Tg 
becomes [ a paint film ] weak above 100 degrees C and is not desirable. Moreover, like the case 
where Mw is too large, coating viscosity becomes high, paint workability gets worse, and since 
coating solid content falls, coating efficiency worsens. 

[0022] Furthermore, when Mw of the monomer mixture by which precuring was carried out is 1 / 
4 - 8/4 of Mw which carried out the dropping polymerization of the monomer mixture of the 
remainder, in the hardenability of a coating, adhesion, solvent resistance, and an anion 
electrodeposition paint, throwing power improves further. [ of acrylic resin ] 

[0023] When this Mw is less than 1/4, the adhesion of a paint film worsens and a water resisting 
property and chemical resistance get worse. When Mw exceeds 8/4, the storage stability of a 
coating gets worse. 

[0024] An example explains this invention to a detail further below. In addition, each evaluation in 
an example performs trial and evaluation by the following approach. 
[0025] 1. Pencil Degree of Hardness (Based on JIS K 5400) 

(1) For plastic coatings ... B-2H are considered as success. 

(2) For griddles (bonderized steel sheet iron) ... ** For top (3) anion electrodeposition paints ... 
More than 4H is considered as success. 

2. Fix the following in advance of measurement and evaluation whenever [ gel molar fraction and 
solvent swell ]. 

[0026] Each coating was painted so that film thickness might be set to 30 micrometers to a 
polypropylene plate (PP), and the forced drying was performed for 30 minutes at 80 degrees C. 
After cooling to a room temperature, the paint film was removed from PP (this weight is set to 
A), and it was immersed into the toluene of an excessive amount, and shook at 30 degrees C for 
24 hours. The paint film pulled up 24 hours after and out of toluene is moved into the well- 
closed container which has measured tare immediately, and weight is measured. (This weight is 
set to B) 

Subsequently, the paint film containing toluene is moved to another container which has 
measured tare, and it dries by the vacuum dryer (40 degrees C of conditions, 5mmHG) for 12 
hours. Weight after desiccation is set to C. A gel molar fraction is the following formula 1, and 
whenever [ solvent swell ] is computed by the following formula 2. 
[Equation 1] 

c 

(%) = X 1 O 0 3$1 

A 

[Equation 2] 

CB-C) /0. 8 7 + C/l. 1 

— : * 2 

c/i. 1 

The gel molar fraction is excellent in hardenability, so that a numeric value is high, whenever 
[ solvent swell ] has so high that a numeric value is small crosslinking density, and hardenability 
is excellent. A gel molar fraction considers 80% or more as success, and whenever [ solvent 
swell ] considers 5.0 or less as success. 
[0027] 3. Adhesion (Based on JIS K 5400) 

(1) The coating for plastics was painted so that film thickness might be set to 30 micrometers to 
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the ABS plate made into clarification by isopropyl alcohol, and it carried out the forced drying for 
30 minutes at 80 degrees C. It cools to a room temperature, and a cross cut adhesion test is 
performed and adhesion is evaluated. 

(2) Using the coating of the example for anion electrodeposition paints, and the example of a 
comparison, anion electropainting was performed to the alumite plate of 10 micrometers of coat 
thickness produced with the conventional method at paint electrical-potential-difference 160V 
and 22 degrees C of electrodeposted solution temperature, and the forced drying was performed 
to it for 20 minutes at 140 degrees C. In addition, the resistance welding time at the time of 
electropainting was adjusted so that the film thickness after a forced drying might be set to 10 
micrometers. It cools to a room temperature and a cross cut adhesion test estimates adhesion. 
The number of the squares which the several/squares which remained after the trial cut shows a 
result, and it excels in adhesion, so that the number of molecules is large. 100/100 is considered 
as success. 

[0028] 4. The solvent-resistance coating was painted so that film thickness might be set to 30 
micrometers to the ABS plate made into clarification by isopropyl alcohol, and it carried out the 
forced drying for 30 minutes at 80 degrees C. It cooled to the room temperature and the count 
until it performs a rubbing trial with isopropyl alcohol and toluene and a paint film is torn was 
evaluated. It excels in solvent resistance, so that a count is large (numeric value). 50 times or 
more are considered as success. 

[0029] 5. A throwing power anion electrodeposition paint and the throwing power (attached 
surroundings nature) in paint were evaluated as follows. An anion electrodeposition paint is 3L 
Paid to 30cm long, 10cm wide, and the container made from an acrylic with a height of 15cm, and 
solution temperature is adjusted at 22 degrees C. The alumite plate (1mm in quality-of-the- 
material JAS A-6063, 15cm long, 5cm wide, and thickness, 10 micrometers of coat thickness, 
silver) produced with the conventional method is immersed to 8cm into coating liquid in a 
lengthwise direction, by making this into an anode plate, it is immersed into coating liquid so that 
a pole ratio may become 2/1 about SUS304 plate at a counter electrode, and an electrical 
potential difference is impressed among two poles. 160V and the resistance welding time should 
be burned and rinsing should be burned [ electropainting conditions / 22 degrees C of 
electrodeposted solution temperature, and stirring / nothing and a paint electrical potential 
difference / for 3 minutes (pressure-up 30 seconds) ] with ion exchange water (22 degrees C) 
for front concordance time amount 30 seconds for 3 minutes for liquid end 1 minute after 
electropainting termination for back concordance time amount 1 minute — the last liquid end 3 
minutes — it can be burned — it considers as for 20 minutes at 150 degrees C. The distance 
between electrodes was performed on this condition, electropainting was performed by 5cm and 
25cm, and the effect of the ****** distance between electrodes was evaluated to the 
homogeneity of film thickness. Throwing power was computed by the following formula 3. 
[0030] 
[Equation 3] 

*n-*f y7**v- (!*> - — = = -x 1 0 0 5*3 

ttlHJS cm-CCifllll 

Film thickness cannot be easily influenced of the distance between electrodes, and is excellent 
in the thickness homogeneity in anion electropainting, so that the numeric value of throwing 
power is large. Throwing power (%) considers 85% or more as success. 

[0031] 6. Using the weight-average-molecular-weight gel permeation chromatograph (GPC) 

(TOSOH HLC- 8020) of acrylic resin, use standard polystyrene as a molecular-weight standard, 

and measure the molecular weight of polystyrene conversion. 

[0032] 7. The acid number JIS of acrylic resin K It measures according to 5400. 

[0033] 8. Compute a hydroxyl value hydroxyl value by the degree type 4. 

[0034] 

[Equation 4] 
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[0035] 
[Example] 

A temperature up is carried out to 88 degrees C, teaching and stirring xylene 229.2g and 
propylene-glycol-monomethyhether 64.8g in example 1 stirring equipment, a thermometer, a 
capacitor, and the 2L4 opening flask equipped with the monomer feed pump. 
[0036] a methyl methacrylate — 237.0 — g — n-butyl methacrylate — 1 20.6 — g — an acrylic 
acid — n - butyl — 88.2 — g — a methacrylic acid — two - hydroxyethyl — 97.2 — g — N - 
butoxy ones — methylacrylamide — 30.0 — g — an acrylic acid — 27.0 — g — propylene 
glycol monomethyl ether — 30.0 — g — n - dodecyl mercaptan — 9.0 — g — alpha — alpha — 
' - azobisisobutyronitril — 6.0 — g — a mixed solution — producing — this 1/2 amount (322. 5g) 

— the inside of a flask — 1 hour — sending the liquid — a polymerization — carrying out . 
Then, the remainder (322. 5g) of a mixed solution is sent in a flask in 2 hours, and a 
polymerization is performed. A polymerization is performed for 30 minutes and, subsequently 
alpha, alpha'-azobisisobutyronitril 0.6g, and propylene-glycol-monomethyl-ether 18.0g are added. 
The 30-minute back is added to a pan and alpha, alpha'-azobisisobutyronitril 0.6g, and 
propylene-glycol-monomethyl-ether 18.0g are added 1 hour after. After continuing a 
polymerization for 1 hour, xylene 55.2g and propylene-glycol-monomethyl-ether 40.8g are 
supplied, it cools to a room temperature, and a polymerization is ended. The obtained acrylic 
resin was 46.4 degrees C in 55.9% of solid content, viscosity Z4, acid-number 34.5 mgKOH/g-R, 
hydroxyl value 69.9 mgKOH/g-R, weight-average-molecular-weight 29,000, and glass transition 
temperature. Moreover, the weight average molecular weight of the precuring section was 
16,000. After carrying out 1PHR addition of SCAT.No.4684 (Sankyo Organic catalyst) with the 
effective dose at this resin and mixing to homogeneity, the xylene was added, and it adjusted so 
that the viscosity of Ford cup #4 might become 15 seconds, and considered as the coating for a 
trial. (Coating 1) 

Moreover, to this resin, MX-40 (melamine resin of Sanwa Chemical, Inc.) was added so that the 
solid content / MX-40 of acrylic resin might become 80/20, and further, after carrying out 1PHR 
addition of SCAT.No.4684 and mixing to homogeneity, the xylene was added, it adjusted so that 
the viscosity of Ford cup #4 might become 15 seconds, and it considered as the coating for a 
trial. (Coating 2) 

[0037] It carried out like the example 1 except carrying out precuring of one fourth of the 
monomer mixed solutions of example 2 example 1. That is, a temperature up is carried out to 88 
degrees C, teaching and stirring xylene 229. 2g and propylene-glycol-monomethyl-ether 64.8g in 
stirring equipment, a thermometer, a capacitor, and the 2L4 opening flask equipped with the 
monomer feed pump, a methyl methacrylate — 237.0 — g — n-butyl methacrylate — 120.6 — g 

— an acrylic acid — n - butyl — 88.2 — g — a methacrylic acid — two - hydroxyethyl — 97.2 

— g — N - butoxy ones — methylacrylamide — 30.0 — g — an acrylic acid — 27.0 — g — 
propylene glycol monomethyl ether — 30.0 — g — n - dodecyl mercaptan — 9.0 — g — alpha - 

— alpha — ' - azobisisobutyronitril — 6.0 — g — a mixed solution — producing — this 1/4 
amount (161.3g) — the inside of a flask — 1 hour — sending the liquid — a polymerization — 
carrying out . Then, the remainder (483. 7g) of a mixed solution is sent in a flask in 2 hours, and a 
polymerization is performed. A polymerization is performed for 30 minutes and, subsequently 
alpha, alpha'-azobisisobutyronitril 0.6g, and propylene-glycol-monomethyl-ether 18.0g are added. 
The 30-minute back is added to a pan and alpha, alpha'-azobisisobutyronitril 0.6g, and 
propylene-glycol-monomethyl-ether 18.0g are added 1 hour after. After continuing a 
polymerization for 1 hour, xylene 55.2g and propylene-glycol-monomethyl-ether 40.8g are 
supplied, it cools to a room temperature, and a polymerization is ended. The obtained acrylic 
resin was 34.8 degrees C in 55.5% of solid content, viscosity Z4, acid-number 35.2 mgKOH/g-R, 
hydroxyl value 79.8 mgKOH/g-R, weight-average-molecular-weight 30,000, and glass transition 
temperature. Moreover, the weight average molecular weight of the precuring section was 
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10,000. After carrying out 1PHR addition of SCAT.No.4684 (Sankyo Organic catalyst) with the 
effective dose at this resin and mixing to homogeneity, the xylene was added, and it adjusted so 
that the viscosity of Ford cup #4 might become 15 seconds, and considered as the coating for a 
trial. (Coating 3) 

Moreover, to this resin, MX-40 (melamine resin of Sanwa Chemical, Inc.) was added so that the 
solid content / MX-40 of acrylic resin might become 80/20, and further, after carrying out 1PHR 
addition of SCAT.No.4684 and mixing to homogeneity, the xylene was added, it adjusted so that 
the viscosity of Ford cup #4 might become 15 seconds, and it considered as the coating for a 
trial. (Coating 4) 

[0038] A temperature up is carried out to 85 degrees C, teaching and stirring isopropyl alcohol 
870.0g and butyl-cellosolve 230.0g to the same 5L polymerization equipment as example 3 
example 1. a methyl methacrylate — 920.0 — g — an ethyl acrylate — 555.0 — g — 2- 
ethylhexyl acrylate — 125.0 — g — styrene — 250.0 — g — an acrylic acid — two - 
hydroxyethyl — 412.5 — g — N - butoxy ones — methylacrylamide — 125.0 — g — an acrylic 
acid — 1 12.5 — g — n - dodecyl mercaptan — 25.0 — g — alpha — alpha — ' - 
azobisisobutyronitril — 25.0 — g — a mixed solution — producing — this 1/2 amount (1275. 
zero g) — the inside of a flask — 1 hour — sending the liquid — a polymerization — carrying 
out . Then, the remainder (1275. zero g) of a mixed solution is sent in a flask in 2.5 hours, and a 
polymerization is performed. A polymerization is performed for 30 minutes and, subsequently 
alpha, alpha'-azobisisobutyronitril 2.5g, and butyl-cellosolve 75.0g are added. The 30-minute back 
is added to a pan and alpha, alpha'-azobisisobutyronitril 2.5g, and butyl-cellosolve 75.0g are 
added 1 hour after. After continuing a polymerization for 1 hour, isopropyl alcohol 282.5g is 
supplied, it cools to a room temperature, and a polymerization is ended. The obtained acrylic 
resin was 36.0 degrees C in 60.9% of solid content, viscosity Z6, acid-number 34.8 mgKOH/g-R, 
hydroxyl value 79.8 mgKOH/g-R, weight-average-molecular-weight 25,000, and glass transition 
temperature. Moreover, the weight average molecular weight of the precuring section was 
13,000. To this resin, MX-40 were added so that the solid content / MX-40 of acrylic resin might 
become 70/30, triethylamine was added so that a neutralization index might become 60% 
(MEQ=37.2) further, and stirring mixing was fully performed until it became homogeneity. 
Subsequently, it added gradually, stirring ion exchange water so that solid content may become 
10%, and the anion electrodeposition paint was obtained. (Coating 5) 

[0039] In example 4 example 3, it carried out like the example 3 except carrying out precuring of 
one fifth of monomer mixed solutions. That is, a temperature up is carried out to 85 degrees C, 
teaching and stirring isopropyl alcohol 870.0g and butyl-cellosolve 230.0g to the same 5L 
polymerization equipment as an example 1. a methyl methacrylate — 920.0 — g — an ethyl 
acrylate — 555.0 — g — 2-ethylhexyl acrylate — 125.0 — g — styrene — 250.0 — g — an 
acrylic acid — two - hydroxyethyl — 412.5 — g — N - butoxy one — methylacrylamide — 
125.0 — g — an acrylic acid — 1 12.5 — g — n - dodecyl mercaptan — 25.0 — g — alpha — 
alpha — 1 - azobisisobutyronitril — 25.0 — g — a mixed solution — producing — this 1/5 
amount (510.0g) — the inside of a flask — 1 hour — sending the liquid — a polymerization — 
carrying out . Then, the remainder (2040. zero g) of a mixed solution is sent in a flask in 2.5 
hours, and a polymerization is performed. A polymerization is performed for 30 minutes and, 
subsequently alpha, alpha'-azobisisobutyronitril 2.5g, and butyhcellosolve 75.0g are added. The 
30-minute back is added to a pan and alpha, alpha'-azobisisobutyronitril 2.5g, and butyl- 
cellosolve 75.0g are added 1 hour after. After continuing a polymerization for 1 hour, isopropyl 
alcohol 282. 5g is supplied, it cools to a room temperature, and a polymerization is ended. The 
obtained acrylic resin was 36.0 degrees C in 60.7% of solid content, viscosity Z6, acid-number 
34.5 mgKOH/g-R, hydroxyl value 79.8 mgKOH/g-R, and weight-average-molecular-weight 
27,000 glass transition temperature. Moreover, the weight average molecular weight of the 
precuring section was 12,000. To this resin, MX-40 were added so that the solid content / MX- 
40 of acrylic resin might become 70/30, triethylamine was added so that a neutralization index 
might become 60% (MEQ=37.2) further, and stirring mixing was fully performed until it became 
homogeneity. Subsequently, it added gradually, stirring ion exchange water so that solid content 
may become 10%, and the anion electrodeposition paint was obtained. (Coating 6) 
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[0040] Precuring was not carried out in example of comparison 1 example 1. That is, a 
temperature up is carried out to 88 degrees C, teaching and stirring xylene 229.2g and 
propylene-glycol-monomethyl-ether 64.8g in stirring equipment, a thermometer, a capacitor, and 
the 2L4 opening flask equipped with the monomer feed pump, a methyl methacrylate — 1 86.0 — 
g — n -butyl methacrylate — 120.6 — g — an acrylic acid — n - butyl — 88.2 — g — a 
methacrylic acid — two - hydroxyethyl — 97.2 — g — N - butoxy one — methylacrylamide — 
30.0 — g — an acrylic acid — 78.0 — g — propylene glycol monomethyl ether — 30.0 — g — n 

- dodecyl mercaptan — 9.0 — g — alpha — alpha — ' - azobisisobutyronitril — 6.0 — g — a 
mixed solution — producing — this mixed solution — the inside of a flask — 3 hours — sending 
the liquid — a polymerization — carrying out . A polymerization is performed for 30 minutes and, 
subsequently alpha, alpha'-azobisisobutyronitril 0.6g, and propylene-glycol-monomethyl-ether 
18.0g are added. The 30-minute back is added to a pan and alpha, alpha'-azobisisobutyronitril 
0.6g, and propylene-glycol-monomethyl-ether 18.0g are added 1 hour after. After continuing a 
polymerization for 1 hour, xylene 55.2g and propylene-glycol-monomethyl-ether 40.8g are 
supplied, it cools to a room temperature, and a polymerization is ended. The obtained acrylic 
resin was 46.4 degrees C in 55.4% of solid content, viscosity Z4, acid-number 101.3 mgKOH/g-R, 
hydroxyl value 69.9 mgKOH/g-R, weight-average-molecular-weight 25,000, and glass transition 
temperature. To this resin, MX-40 (melamine resin of Sanwa Chemical, Inc.) was added so that 
the solid content / MX-40 of acrylic resin might become 80/20, and further, after carrying out 
1PHR addition of SCAT.No.4684 and mixing to homogeneity, the xylene was added, it adjusted so 
that the viscosity of Ford cup #4 might become 15 seconds, and it considered as the coating for 
a trial. (Coating 7) 

[0041] Precuring was not carried out in example of comparison 2 example 3. That is, a 
temperature up is carried out to 85 degrees C, teaching and stirring isopropyl alcohol 870.0g and 
butyl-cellosolve 230.0g to the same 5L polymerization equipment as an example 1. a methyl 
methacrylate — 945.0 — g — an ethyl acrylate — 555.0 — g — 2-ethylhexyl acrylate — 125.0 

— g — styrene — 250.0 — g — an acrylic acid — two - hydroxyethyl — 412.5 — g — N - 
butoxy one — methylacrylamide — 125.0 — g — an acrylic acid — 25.0 — g — n - dodecyl 
mercaptan — 25.0 — g — alpha — alpha — f - azobisisobutyronitril — 25.0 — g — a mixed 
solution — producing — this mixed solution — the inside of a flask — 3.5 hours — sending the 
liquid — a polymerization — carrying out . A polymerization is performed for 30 minutes and, 
subsequently alpha, alpha'-azobisisobutyronitril 2.5g, and butyl-cellosolve 75.0g are added. The 
30-minute back is added to a pan and alpha, alpha'-azobisisobutyronitril 2.5g, and butyl- 
cellosolve 75.0g are added 1 hour after. After continuing a polymerization for 1 hour, isopropyl 
alcohol 282.5g is supplied, it cools to a room temperature, and a polymerization is ended. The 
obtained acrylic resin was 46.4 degrees C in 60.4% of solid content, viscosity Z6, acid-number 8.0 
mgKOH/g-R, hydroxyl value 69.9 mgKOH/g-R, weight-average-molecular-weight 23,000, and 
glass transition temperature. To this resin, MX-40 were added so that the solid content / MX-40 
of acrylic resin might become 70/30, triethylamine was added so that a neutralization index 
might become 60% (MEQ=37.2) further, and stirring mixing was fully performed until it became 
homogeneity. Subsequently, it added gradually, stirring ion exchange water so that solid content 
may become 10%, and the anion electrodeposition paint was obtained. (Coating 8) 

[0042] In example of comparison 3 example 1, 85% of the mixed solution (548.3g) of monomer 
mixture, a polymerization initiator, and a chain transfer agent was sent in the flask in 1 hour, and 
the polymerization was performed. Then, although 15% (96. 7g) of remainders of said mixed 
solution tended to be sent in the flask in 2 hours and it was going to continue the polymerization, 
generation of heat became large unusually during liquid sending of the mixed liquor of the 
remainder, and continuation of a polymerization became difficult. It examined about the obtained 
coatings 1-8. A result is shown in Table 1. It turns out that the acrylic resin for coatings 
(coatings 1-6) with which are satisfied of the characteristic value and the manufacture approach 
which were specified by this invention from the data of Table 1 begins cold cure nature, and it 
excels in many engine performance as a coating. 
[0043] 
[Table 1] 
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[0044] 

[Effect of the Invention] As mentioned above, low-temperature baking is possible for the acrylic 
resin for coatings which becomes this invention at a 1 liquid type, and its engine performance, 
such as adhesion, chemical resistance, a paint film degree of hardness, and cross-linking, 
improves. 
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/u^vvi'i 8. o g ^^ni"6c ip*raffi^«r«iifii. 

fc** ^>wy5 5, 2g, /ntVy^!)=iw^/ 

9%, #Ai£Z4, M3 4, 5mgKOH/g-R, 
H6 9. 9mgKOH/g-R, Sfi^PtftfH^S; 2 . 9 
?J, #7*|£^&K4 6. 4mof: Q ^<1S 
^S^lfflS^^ilt, 1. 6 7JT?fcofc 0 :(Offi 
iCSCAT. No. 4 6 84 (80 OHK) 

^fMtlPHR«)OU 

C(DaJ3li-> MX-4 0 (HfP^^^/V «*) CO 
^7; >»Jffi) £T ^ y /umm<D®m&/MX -40^ 
8 0/2 OtCttS «t ££>(C, SCAT. N 

o. 4 6 8 4 £ 1 PHRttlt, 

^r^UV&ftlX., K# 4-Cc03teA^ 1 5g> 

[0037] mmm 2 

t2LSoP77^3(:dp$/i/y2 2 9. 2 g , ~fx2 tf 
uy ^ U n^-;^ y ^ ^ ; Vx -f^6 4 . 8 g Srffcii 

«#t,ft^e>8 sic^ffli-So 

/W2 3 7. Og, ^^!J^n-/f;H2 0. 6 
g, 7^!J^Sn-^8 8. 2g, 7«^^y^2 
-fc Kn#->3i^^9 7. 2g, N-:/ Y^iy^^fVT 
2 V JVr ^ K30. Og, ;um 2 7. 0 g , Zfu 

tVy^!l3^/^f;i/x^r/V3 0. Og, n - 
Og, a, a " — ri/t^-Y 
yyfp^Mj;V6. 0 g(&»^*jK«:fl£»U 
/4ft (16 1. 3g) Sr77^ = rt(diWFBB-caS«b 
fi<&£?T5o S^T, m&mm<OR& (4 8 3. 7g) 

y/v-0. 6g, tVy ^ y y ^x-r 

/W8. 0gJtt«. JbC3 0M, IStBBmt- 
a, a'-r/Wy^fD^M)yi/0, 6 g, 7 P n 
tfW^y =1— /u-=ey ^^/wni— r;n 8. 0g» 
■TS 0 m*Wl'&Sr««Lfc^ ^u>5 5. 2g, 
;/n fu^^y ^ 9vloi— tVU4 0 . 8 g £r 

* V /Isffim&mMft 5 5. 5 %, 3fe^Z 4 , BMB 3 5 . 
2ragKOH/g-R, MSI7 9. 8mgKOH/g 
-R. I»Wl»f*3. 0 3^, #7^11*3 4. 8 



1. OTJT'&oTto ^omJiii-S CAT. No. 468 

4 ( = (») <D®m PHRtt 

»»i:Ufco (»»3) 

rcoStJii^, MX— 4 0 CEfP^tf/V (*) CO 

8 0/2 0 (Cft 5 J: 5 8**0 U SCAT. N 

o. 4 6 8 4$r 1 PHRtttt, iSH:^U:t> 
^■^uy^nt, 7*— K^^7 P #4r*c03tea^l 5» 

[00 3 8] glife^J 3 

-^8 7 0. Og, yf;vtay;uy2 3 0. 0 g 

a*. s#bftase>8 sncicm-t* s c ***y/M»> 

f/H2 0. Og, r^yy^xf/V5 5 5. 0 g, 7 
^ J^B2-xf;Wv,^H 2 5. 0g, ^^U->-2 

5 0. Og, r^y;v»2-tKp^i/xf;i/4 1 2. 

5 g , N-T'h^^f/vr^yyur^ ki 25. o 

g, T^y;i/Sl 1 2. 5g, n - \* s fi/;\'*;\'$>-?# 

y25. o g , a, a'-rywy^fD^Fy^ 

2 5. 0 g<D«^*jRSrf^3HU rco 1/2^(12 7 
5. Og) ^77^^f^Cl B$BB^i£T#Lft^£tT5o 

jgev^r, a^isttoass ( i 2 7 5 . o g ) 

rt(C2. 5WIB-e»«La-fr*tT5o 3 0#P*flfi^£rfT 
V\ '&V^C, a, a'-T/^/fVT'fn^hy/V 

2. 5g, 7'^tpy;U7 r 7 5. 0g^r^Pi-^ o £ 
f>(-3 0M> lNf(W«iCa f a'-r/^y^f 

5g, ^toy^7 5, Og£85 
Art"*. ll»iBfi-&*«BttUfca, YV^ntr^yi/a 
-^2 8 2. 5 g?rgAU Mtt'ftattl^^ 

T-T^o »feHfcr^ y/u»BBttH^6 o, 9%, 

SZ 6 , Stf3 4. 8mgKOH/g-R, TKS^Sffl 7 
9. 8mgKOH/g-R, SS¥*StfHF-fi2 . 53>, ^/ 
7X»S3 6. 0 0 CT^ofc 0 *fc, ^{im^co 
SS^^Stt, 1. 3 7JT'&o/c 0 rcO=t»Sg(C, M 

x-4o&t? y*mm<omMft/Mx-4 0^70/ 

3 Old/^^ j: 5 «w^PL, $?>iC^?P^6 0% (ME 

q=3 7. 2) ^i5l-Mx^r-;y*tt 

[0 0 3 9] ^16^4 
^8 7 0. 0 g, ^/Wirtiy^y2 3 0. Og^ft 

a*, *#L*d5fe8 5ti:#its 0 ***v/i'mt* 

f^9 2 0. Og, T^y^gg^^5 5 5. Og, T 
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^Jj;Vg2-xf;U^i/;H2 5. Og, 7fl/>2 
5 0. Og, 7^!I^B2-tKD^>xf/l/4 12. 
5g, N-^h^f/U7^y/U7^Kl2 5. 0 
g, 7^U^»112. 5g, n-K^/W^/U*^* 
>25. Og, a, a'-7/tf^yyfn^HJ/V 
2 5. 0 g^»*»«*fls»U ^^1/51(51 
0. Og) Sr7 7^3rtlciP$ra-C2lrRbS-&SrtT5o 

j^T, »<&»Setf>artS (2 0 4 0. Og) £:7^*xi 
rtK2. 5W?«"Caf*L«-&*rfT5. 3 0#Ffflm£*&?T 
V\ ftW^-e, a, a'-7yt^yyfn^by;U 
2. 5g, ^f;vtpy;^7 5. 0 gSrSSJni-So £ 
bi:3 0M, lWHSlCa, a'-77Wy^f 

an1-6 0 lttNS^SrlltttLfctt. ^fyypt>7;^ 
-^2 8 2. 5g£r&AL, M*-C^Lti^^ 

fiZ6, 8«34,'5mgKOH/g-R, *»Sffi 7 
9. 8mgKOH/g-R, ( fifi¥*95>^S 2 . 7^#7 

1. 275-C&ofco rco^gtc, MX 
-4 0£T* ])/umSi<DBJ&&/MX-4 0^7 0/3 
0 5 KE^OU £<bi£+fn^ s 6 0% (ME Q 

= 37. 2) kzftZX ?\C hV^/^T^ 

icWtaU r^*^«Hft»«r»fc. «M*6> 
[00 4 0] it«« 1 

V>^$rtSx.^2 Lg3op^^^=3iC^fv'U>'2 2 9. 2 
g, ynfc'uy/ljn - yj/^t y ^ ^^x-r/W 6 4 . 8 
g£tt&«^ S^t^f>88tiC#If^ 
/l&t* V-fr 186. 0 g , **?V fr&n 1 2 
0. 6g, y/Ufen-^/^8 8. 2g, ^ ^ >7 U 
/Vi2-bKP^ri/xf/V9 7. 2 g> N-^h^r^ 
^/VT * y yVT ^ K30. Og, T^y 7 8. 0 
g, y ^ !) 3 - M y ^ f ;wx^7^ 3 0 . 0 

g, n - Kfv^^/^ 79 ^ 9 . Og, a, a ' — T 
:/tf*>f y7fp^ hy^6. 0 g<oa-&S«*rf^» 
U r (D^SilJ «r 7 7 ^ ^ i^lc 3 i$ffl-eiiS ti^^ 

y^nn h y ;l/0. 6g, ^pf UV^U n-yu 

yvws. 0g»a«c Sbir3 0 
l^Pfl^lCa, o'-7ywy^fp^h!) 
;vo. 6 g, :/nt? u>-^y ^f/vx- -r/w 

18. 0g»« o IttmS^frlBlSUbflL 
I/V55. 2 g, tf UV^y xt— A*£S*?-A>^— 
T/U4 0. 8g«r«AU ^it*-?»£P Ltl^^^T 

i-s. »e>ixfcr^ y^»j|gttH«»5 5. 4%, 

Z4, BHffilOl. 3mgKOH/g-R, MS«6 



9. 9mgKOH/g-R, fiS¥^ J fS2. 575, iS 
7*mm&f£4 6. 4t-Cfcof: 0 iO»JB«C, MX- 

4 0 Ofq-jrs (fle) co* 7 s y»i) £T*y^ 

«J|g<0H^/MX-4 O^so/2 0lc*5J:5aS*P 
U SCAT. No. 4 6 8 4Sr 1 PHRJSAP 

LT, *S— fc»frLfct*, ^rv-u-^Srapx., :7a— K# 

[0 04 1] tktt« 2 

^3-^8 7 0. 0 g N /f;vtpy;^2 3 0. Og 

^f/V9 4 5. Og, 7^!);V»xf/U5 5 5. 0 
g, 7 ^ y /l-K 2 - xf /V^^^U 12 5. Og. 
py2 50, Og, 7^|j^S2-fc KP^'>xf/U4 
12. 5g, N-7h^r^f/W7^y^7^ K12 
5. Og, T^y/1^2 5. Og, n-V*fi'/l>*>\'J3 
/^y25. Og, a, a'-7y^Yy7'fPxh 
y/U2 5. 0 g(D»fr»»*rfP»U n 7 

7^^^tc3. 5^ra-e^fKus^^tT5o 3o#fms 
*«rfrv\ a, a ' -7ytr^ yy^p- b 

y/U2. 5g, y^/wir n y 7 5 . OgSrSJDt 

5 0 $bi:30M, mwfttca, a'-r^f^-r 

y^fp.- h!J;V2. 5g, yf^tny;i/^7 5, 0 
gSrRftrt-S. l^I^glfct^y^p^ 
7;m^2 8 2. 5 g§rSAU ffla*"C»iP LTl 
^^J^T-T^o WfeftfcT* y/K»JBl*H«^6 0. 4 
%, S$Z6, ttfG.8. OmgKOH/g-R, TKKSffi 
69. 9mgKOH/g-R, MW»?12. 375. 
tf7Xfe&mJ&4 6. 4°CT*feofc 0 rcD^JJ^C, MX 
-40^7^ y/WOlWMX-4 0^70/3 
0^&5<fc 5l-$&taU $ 6 0% (ME Q 

= 37. 2) Icfc5<fc5fc: h y^A'TS^SrS&iPU 

tcra&pu r^*-^*******. (tt»8) 

[0 0 4 2] Jt««3 
■MW©«*»««>8 5% (5 4 8. 3 g) ^r^7^^rt 
?SoMl5% (9 6, 7 g) *r79^ = rt^2«?IB"e 

fee #6>*tfc&** 1 - 8 tcot>Tf*&£tTo fco ^*^r 
[0 0 4 3] 
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[0 0 4 4] 



ft « 



9 0 



2. 8 



100 



>200 



>100 



2 H 



8 5 



3. 2 



100 



70 



85 



8 5 



4. 6 



100 



ao 



80 



8 3 



4. 8 



100 



70 



80 



5 H 



100 



9 8 



4 H 



100 



9 6 



7 2 



6. 8 



80 



15 



10 



3 H 



100 



7 8 



(51) Int. ci. 6 »»jis* FI 

C 0 8 F 220/56 C 0 8 F 220/56 

C 0 9 D 125/08 C 0 9 D 125/08 

133/02 133/02 

133/06 133/06 

133/14 133/14 

133/26 133/26 
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